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DETAILED ACTION 

Claim Objections 
Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the flange 
portions/short tubes or the cylinder and the intake channel connected to an outflow 
channel must be shown or the feature(s) canceled from the claim(s). No new matter 
should be entered. The examiner is unable to distinguish the feature that the applicant 
refers to as the cylinder from that which is referred to as the flange portion/short tubes. 
One or the other must be more clearly pointed out or canceled from the claims. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
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the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



Claims 5, 6 and 9-13 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Applicant claims, in claims 5 and 6, "flange portions that are shaped as short 
tubes and are in sliding contact with an inner surface of the cylinder," but as far as 
examiner can tell, the cylinder is comprised of the tubes. Therefore, it is unclear how 
the tubes may be in contact with the cylinder. 

Claims 12 and 13 are independently rejected under 35 U.S.C. 112 because they 
recite the limitation "respective flange portions of the inner yokes." There is insufficient 
antecedent basis for this limitation in the claims, as the flange portions were not 
positively recited as being part of the inner yokes, and there is no support for this 
limitation in the drawing or specification as understood, as the flange portions do not 
appear to be part of the inner yokes. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-10, 14, 15 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Roth et al., US 4,965,864 in view of Ohki et al., US 5,302,872. 

In regard to claim 1 : 

Roth discloses an electromagnetic pump where a plunger 4 including a magnetic 
body 5 is provided so as to be capable of sliding inside a cylinder 3 that is sealed at 
both ends by a pair of frames 8 with spaces (generally designated at 71 ) forming 
pumping chambers, electromagnetic coils 1 disposed around the cylinder, a fluid 
conveyed by passing a current through the coils to drive the plunger (Abstract), wherein 
intake valves 6 and outflow valves 7 are provided inside the frames. Roth fails to 
disclose that the coils are air-core electromagnetic coils. 

However, Ohki teaches that air-core coils may be used to linearly reciprocate an 
element in a linear motor (Abstract). Ohki teaches that air-core coils and ferromagnetic 
coils are functionally equivalent and interchangeable (column 3, lines 14-17). Therefore 
it would have been obvious to one of ordinary skill in the art at the time of the invention 
to use air-core coils as taught by Ohki et al. as the electromagnetic drive coils of Roth in 
order to produce linear motion of the piston of Roth. 
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In regard to claim 2: 

Roth is silent as to the material of the frames 8, but it would have been obvious 
to one of ordinary skill in the art that to construct it of a magnetic material would disrupt 
the flux in the motor that operates the plunger. Therefore, it would have been obvious to 
have constructed the frames of a non-magnetic material. 

In regard to claims 3 and 4: 

Roth discloses layers of magnets alternating with a non-magnetic matrix (se fig. 
2) such that the non-magnetic matrix may be interpreted as inner yokes that sandwich 
the magnets in the axial direction and connect a series of unitary plungers 5. 

In regard to claims 5 and 6: 

As the examiner understands, the cylinder and tubes are one and the same. The 
tube-shaped cylinder 3 therefore substantially reads on this claim as understood. 

In regard to claims 7-10: 

The plungers are sealed by piston rings 19 that are positioned at an outer 
circumferential surface of the magnetic plunger. 

In regard to claim 14: 

Soft iron filings 15 surround the outer yoke coils. 
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In regard to claim 15: 

While the coils go the length of the pump in fig. 1 , the plunger takes up at least 
half of the length of the pump, such that any given inner yoke is restricted by the 
plunger to moving only about half the length of the coils, such that the length of the coils 
is longer than the movable range of any given inner yoke. 

In regard to claim 20: 

A piston position sensor outputs data to a controller that drives the piston 
(column 3, lines 48-59). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as applied to claim 1 above in view of Chang, US 6,783,335. 

The references as applied to claim 1 above teach all of the limitations 
substantially as claimed except for a damper that eases shocks provided in the frame. 
However, Chang teaches what is well known in the art, that teaches what is well known 
in the art, that pistons produce a lot of noise and unwanted vibration when they 
reciprocate and that providing a damper in a frame attached to the piston cylinder would 
ease this (column 7, lines 20-27). 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as applied to claim 1 in view of Black et al., US 6,971 ,861 . 
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The references as applied to claim 1 above teach all of the limitations 
substantially as claimed except for a damper that eases shocks provided in the piston. 
However, Black, similarly to Chang, teaches what is well known in the art, that pistons 
produce a lot of noise and unwanted vibration when they reciprocate and that providing 
a damper in the piston would also ease this (col. 2, lines 6-15). 

Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the references as applied to claim 1 in view of Dittrich, US 6,568,921 . 

In regard to claim 18: 

The references as applied to claim 1 , particularly Roth, teach a linear motor 
pump with two sets of inlets 6 and two sets of outlets 7. Roth is silent as to where the 
fluid comes from to get to the inlets, and where it goes once it leaves outlets 7. 
However, it is common in the art to have a dual stage pump where the two stages are 
perfectly out of phase with each other, as is the case in a two-sided reciprocating pump 
such as the one taught by Roth, to join together the intake from a single reservoir and to 
reunite the outflow in a single discharge for steady flow that could not be accomplished 
with a single stage pump. Dittrich teaches just that, with common intake 60 for two 
cylinders 1 2a and 1 2b and common discharge for the two at 80. It would have been 
obvious to one of ordinary skill in the art to modify the nominal intake and discharge of 
Roth (combined with the air core teaching of Ohki) with the combined intake and 
discharge of Dittrich to achieve steady discharge. 
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In regard to claim 19: 

Insofar as the claim is understood, without drawings that adequately show the 
features in their most intuitive understanding, the intake and outflow channels are fluidly 
connected by way of one or the other of the two pumping chambers (see fig. 1 ). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PATRICK HAMO whose telephone number is (571)272- 
3492. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on 571-272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Supervisory Patent Examiner, Art 
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